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[ Abstract | Background and purpose: The prognosis of malignant melanoma (MM) in China and Asia is significantly worse than
that of European and American populations, mainly because acral melanoma (AM) is inferior to cutaneous melanoma (CM) in terms
of biological behavior, clinical features, prognosis, and efficacy of drugs (mainly immunotherapy). Certain changes have occurred
in the last 5 years in the choice of surgical and drug-adjuvant treatment for MM. This study retrospectively analyzed the survival
outcomes of Chinese CM and AM patients after surgical treatment in a single cancer center for the past five years. Methods: Data
of melanoma patients undergoing surgical treatment were retrospectively collected from 2017 to 2021 in Fudan University Shanghai
Cancer Center. The basic clinical characteristics, pathological features, lymph node tumor burden and survival information were
carefully collected from medical document. Patients with mucosal subtype, unknown primary sites, or follow-up less than 6 months
were excluded. Survival analysis and multivariable Cox regression analysis were performed to explore prognosis and associated risk
factors. Results: Totally 585 patients were enrolled, including 397 AM and 188 CM patients. The median age was 59 (19-89) years,
and 54% were female. AM and CM patients differed in gender, age, primary tumor location, gene mutation distribution and adjuvant
therapy, but not in tumor burden associated factors including the Breslow thickness, ulceration and lymph node involvment. The
median follow-up time was 24 months, and the median relapse-free survival (mRFS) was 36 months, with 1-year and 2-year RFS
of 75.6% and 61.2%, respectively. However, there was no statistically significant difference in prognosis between the two subtypes.
Primary ulceration (HR=2.265, 95% CI: 1.257-4.080), NRAS mutation (HR=1.816, 95% CI: 1.211-2.725) and advanced N stage
(HR of N, N, and N; versus N; were 1.850, 4.085 and 4.191, respectively) were independent prognostic risk factors for RFS in AM;
while the protective factors were female (HR=0.636, 95% CI: 0.433-0.933) and upper extremity primary lesions (HR=0.259, 95%
CI: 0.105-0.639). Independent risk factors for RFS in CM included primary ulceration (HR=4.073, 95% CI: 1.718-9.654), and later
N stage (HR=5.482, 95% CI: 2.385-12.601 for N, stage). Conclusion: High tumor burden of primay lesion still deteriorates overall
outcomes for both AM and CM, while harboring NRAS mutation might suggest even worse outcome for AM.

[ Key words ] Melanoma; Acral; Cutaneous; Prognostic analysis; Surgical treatment
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Characteristic difference of melanoma patients between AM and CM

[n(%)]
Characteristics All AM CM P value
Case n 585 397 188
Gender 0.017
Female 316 (54.0) 201 (50.6) 115 (61.2)
Male 269 (46.0) 196 (49.4) 73 (38.8)
Age/year << 0.001
Median (range) 59 (19-89) 61 (19-89) 54 (19-82)
<60 303 (51.8) 178 (44.8) 125 (66.5)
=60 282 (48.2) 219 (55.2) 63 (33.5)
Primary site < 0.001
Head and neck 4(0.7) N/A 4(2.1)
Trunk 90 (15.4) N/A 90 (47.9)
Upper extremity 80 (13.7) 52 (13.1) 28 (14.9)
Lower extremity 411 (70.3) 345 (86.9) 66 (35.1)
Breslow thickness/mm 0.576
<1 61 (11.2) 48 (12.8) 13(7.7)
>1-2 107 (19.7) 73 (19.5) 34(20.2)
>2-4 182 (33.5) 119 (31.7) 63 (37.5)
>4 193 (35.5) 135 (36.0) 58 (34.5)
Clark level 0.177
[-1n 61 (12.0) 45 (12.7) 16 (10.5)
v-v 444 (88.0) 308 (87.3) 136 (89.5)
Ulceration 0.689
Present 350 (64.1) 238 (64.7) 112 (62.9)
Absent 196 (35.9) 130 (35.3) 66 (37.1)
N stage 0.075
N, 277 (47.4) 198 (49.9) 79 (42.0)
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Characteristics All AM CM P value
N, 121 (20.7) 81(20.4) 40 (21.3)
N, 95 (16.2) 58 (14.6) 37 (19.7)
N, 92 (15.7) 60 (15.1) 32(17.0)
LN station 0.297
N, 241 (78.2) 152 (76.4) 89 (81.7)
N-ITT 10 (3.2) 7(3.5) 17 (15.6)
N, 57 (18.5) 40 (20.1) 3(2.8)
LN involvement 0.089
Negative 277 (47.4) 198 (49.9) 79 (42.0)
Micrometastasis 137 (23.4) 89 (22.4) 48 (25.5)
Macrometastasis 171 (29.2) 110 (27.7) 61 (32.4)
Gene mutation < 0.001
WT 226 (46.6) 177 (55.7) 49 (29.3)
KIT 34 (7.0) 33(10.4) 1 (0.6)
BRAF 144 (29.7) 37 (11.6) 107 (64.1)
NRAS 81 (16.7) 71(22.3) 10 (6.0)
Stage 0.096
I 97 (16.6) 69 (17.4) 28 (14.9)
I} 180 (30.8) 129 (32.5) 51(27.1)
Iir 308 (52.6) 199 (50.1) 109 (58.0)
Adjuvant therapy 0.004
IFN, OBS 284 (48.5) 209 (52.6) 75 (39.9)
C, 10, TT 301 (51.5) 188 (47.4) 113 (60.1)

LN: Lymph node; WT: BRAF/NRAS/KIT widetype; N-ITT: Intransit lymphatic basin such as popliteal or cubital; IFN: Interferon; OBS: Observation; C:

Chemotherapy; 10: Immunotherapy; TT: Targeted therapy.
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Tab.2 Overall prognostic survival of MM

Item Mediant/month 1-year/% 2-year/%

RFS 36.0 75.6 61.2
I NR 100.0 98.8
39.0 86.6 68.4

I 18.0 61.5 46.2
(N NR 97.2 91.2
LRFS NR 80.5 69.0
DMES NR 88.4 79.1

RFS: Relapse-free survival; OS: Overall survival; LRFS: Local
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Fig. 1 Univariable and multivariable survival analyses of clinicopathologic factors associated with RFS and OS in melanoma patients

RFS: Relapse-free survival; OS: Overall Survival. A: RFS for patients with acral melanomas compared with those with the other cutaneous subtypes
(P=0.978). B: RES for patients with different stages (P <<0.001). C: RFS for patients with ulceration compared with those without (P<<0.001,
HR=2.937, 95% CI: 1.809-4.766). D: RFS for patients with different N stages (P<<0.001). The risk of recurrence for patients in stage N; was 4.376
times higher compared with patients in stage N, (95% CI: 2.815-6.801). E: OS for patients with acral melanomas compared with those with the other
cutaneous subtypes (P=0.503). F: OS for patients with different stages (P=0.035). G: OS for patients with ulceration compared with those without
(P=0.001, HR=5.285, 95% CI: 2.068-13.507). H: OS for patients with different N stages (P=0.006). The risk of death for patients in stage N; was
3.815 times higher compared with patients in stage N, (95% CI: 1.788-8.140).
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Tab.3 Univariable and multivariable survival analyses of clinicopathologic factors in AM patients

[ RFS
. Univariable Multivariable Univariable Multivariable
Factors Risk
Adjusted Adjusted Adjusted  Adjusted
P value HR 95% CI P value HR 95% CI
P value HR P value HR
Age =60 vs < 60 0.011 2386 1.217-4.679 0.013 3.014
Gender Female vs male 0.017 0.463  0.246-0.871 0.013 0.658  0.473-0.916 0.021 0.636
. . Upper extremity vs
Primary site 0.008 0.420  0.221-0.800 0.003 0.259
others
NRAS mutation Present vs absent 0.013 2473 1.215-5.035 0.001 1.937  1.329-2.823 0.004 1.816
Breslow thickness > 2 mm vs < 2 mm 0.002 6.737  2.057-22.065 <0.001 4322 2.635-7.087
Ulceration Present vs absent <<0.001 6.611 2.340-18.679 0.091 5.924 <<0.001 4355  2.761-6.868 0.006  2.265
N stage N, <<0.001 1.000 0.063 1.000 <<0.001 1.000 <<0.001 1.000
N, 0.009 3308  1.341-8.163 0.452 1.563 <0.001 2.705 1.688-4.337 0.030 1.850
N, 0.003 3.805 1.583-9.147 0.074 2.560 <0.001 4458  2.829-7.025 <<0.001 4.085
N, <<0.001 8.017  3.395-18.931 0.011 3.955 <<0.001 6.560  4.133-10.414 <<0.001 4.191

RFS: Relapse-free survival; OS: Overall survival. At univariable survival analyses, factors with a two-sided P<<0.1 was considered statistically
significant and thus included in the multivariable survival models. At multivariable survival analyses, statistical significance was set at adjusted P<<0.05
for a bilateral test. Insignificant items were not shown in this table including gender and NRAS mutation for OS, and Breslow thickness for OS as well

as RFS.
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Tab. 4 Univariable and multivariable survival analyses of clinicopathologic factors in cutaneous melanoma patients

oS RFS
Factors Univariable Multivariable Univariable Multivariable
Pvalue  HR 95% CI Adjusted Adjusted 0 IR 95% CI Adjusted - Adjusted
P HR P value HR

NRAS mutation Present vs absent 0.035  2.504 1.069-5.867

Breslow thickness >2mmvs <2mm  0.094 5.658  0.743-43. 064 0.001  4.941  1.964-12.427

Ulceration Present vs absent 0.031 9.351  1.229-71.146 0.070 7.082 <0.001 5402  2.550-11.446 0.001 4.073

N stage N, <<0.001  1.000 - 0.001 1.000
N, 0.036 2213 1.054-4.647 0.293 1.594
N, 0.002 3.024  1.488-6.148 0.310 1.542
N, <0.001 6.743  3.322-13.684 <0.001 5.482

RFS: Relapse-free survival; OS: Overall survival. At univariable survival analyses, factors with a two-sided P<<0.10 were considered statistically
significant and thus included in the multivariable survival models. At multivariable survival analyses, statistical significance was set at adjusted P<<0.05
for a bilateral test. In significant items were not shown in this table including NRAS mutation for RFS, and Breslow thickness for OS as well as RFS.
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